Comparisons were made between characteristics of Modified Contemporary Comparison and animal model evaluations with data available for January 1989 USDA-DHIA genetic evaluations. The animal model system's requirement that cows have a valid first lactation record resulted in a decrease in cows and daughters included. New flexible comparison groups were slightly larger for small herds and much smaller for large herds, which resulted in overall smaller and more uniform-sized comparison groups. Determining the optimal method of defining management groups was not undertaken. Correlations between bull evaluations from the two procedures ranged from .92 to .95 across breeds. Increases in reliability over repeatability were substantial for bulls with limited daughter information and small for widely used bulls. Correlations between evaluations for cows born in 1985 were .92 to .96, whereas those for cows born in 1980 (old enough to have daughters affecting animal model evaluations) were lower (.90 to .93), as expected. Reliabilities for cows were .02 to .05 higher than repeatabilities. Cows with more daughters increased more in evaluation and accuracy between the two procedures and were genetically superior. Bulls and cows with more prior information, cows with higher past evaluations, and Holstein bulls with higher past evaluations tended to have larger increases in ITA. Genetic trend estimates were different for the animal model, which 
INTRODUCTION
Implementation of an animal model for USDA-DHIA genetic evaluations in July 1989 (9, 10) was the first major change in national evaluation methodology since the Modified Contemporary Comparison (MCC) was implemented in 1974 (2). Prior to animal model implementation, January 1989 evaluations were computed with both animal model and MCC procedures using the same data to investigate effects of methodology on evaluations. The purpose of this study was to compare the following aspects of animal model and MCC results: evaluations, comparison group composition (management groups versus modified contemporary groups), and accuracy measures (reliability versus repeatability). In addition, relationships between measures of genetic merit (correlation, trend, and potential bias) were investigated.
MATERIALS AND METHODS

Data
Data available for January 1989 MCC evaluations resulted in animal model evaluations for 13 million cows and 400, OOO bulls. To limit computing effort, three subsets of Cows born in 1985 were chosen because they constitute the genetic base group. However, these cows were too young for us to examine the effect on evaluations from including progeny information. Therefore, cows born in 1980 were chosen as the second data subset because they had the time opportunity for five lactations (the maximum used in the animal model) or daughters to be included in animal model evaluations. The third data subset comprised those cows that met requirements for MCC elite status, except that the minimum for CI! § was lowered to include 10% of eligible cows (5). These cows are of interest as potential bull-dams. Additional requirements for elite status (5) are 1) cow is registered, including identity enrollment for some breeds; 2) cow's number in management groups averaged at least 4 across lactations; 3) cow last calved within 25 mo of deadline for data receipt; and 4) cow's last record indicator showed her to be alive. For Holsteins, the third data subset included only cows born in 1980 and 1985.
Bull evaluations were compared only for those sires with at least 10 daughters in both animal model and MCC evaluations. The USDA-DHLA animal model system evaluates all bulls during each semiannual evaluation, whereas the MCC evaluated only bulls with new information added for any particular semiannual evaluation (1). To compare evaluations based on similar information, only bulls with a January 1989 MCC evaluation were included. Bulls without a January 1989 MCC evaluation could have had evaluations on file meeting minimum number of daughter requirements but were not included because they had insufficient new information to be resummarized under MCC. Had they been included, there would have been wide discrepancy in the number of daughters included in the two evaluations.
Edits for the two systems differed slightly. For example, a fist lactation record is required in the animal model system but not in the MCC. Also, a maximum of 5 records is included in animal model evaluations, whereas all records per daughter were included in MCC evaluations. Additional differences between the two evaluation prccedures are described by Wiggans and VanRaden (10).
Analysis
Differences in number of daughters per bull were examined for the two procedures. Mean numbers of lactation records and SD were calculated for cows born in 1980 to describe the size of comparison groups for the animal model (management groups) and the MCC (modified contemporaries). Mean number of lactation records in management groups also were computed and stratified according to number of MCC modified contemporaries to show the relationship between the two grouping methods.
Evaluations by MCC were adjusted by the amount of the base change to remove this effect from comparisons and to make statistics such as mean differences and absolute differences more meaningful. Effect of the animal model's flexible management group definition on different sizes of modified contemporary groups was examined.
The number of lactation records in a cow's management group includes hers and can include those of her paternal half-sibs (10); therefore, the number of lactation records in her management group would be at least one higher than the number of MCC modified contemporaries (3) if the same herdmates were considered. Table 3 shows mean numbers of lactation records in a management group according to number of modified contemporaries for cows born in 1980. Mean number of modified contemporaries in each category was near the midpoint of the range. For example, the mean number of modified contemporaries in the 3 to 5 category was near 4, which, if adjusted to include the cow herself as in the animal model, would be 5. As shown in Table  3 , mean management group sizes were slightly larger for the animal model than for the MCC for the smallest modified contemporary group but considerably smaller for larger groups.
Even though fewer cows were compared directly with the flexible grouping of the animal model, they tended to be more nearly contem- porary. Determining the optimal method of defining management groups was not undertaken in this study and so remains unresolved (4).
Characteristics of bull evaluations for milk yield and their accuracy are given in Table 4 by breed for the two evaluation procedures. Relationship of mean PTA with mean PD adjusted for the genetic base change varied by breed. The largest discrepancy was for Holsteins. The effect of the base change was most different between the sexes for Holsteins and suggested that cows had been overevaluated relative to bulls by MCC methodology, The SD were from 4 to 11% higher for PTA than for PD. The increased spread in ITA results from the additional information provided by relatives with the animal model system. Correlations between PD and ITA were similar for all breeds (.92 to .95). Mean RE% was .13 to .17 higher than RFT. Animal model REL includes information from all relatives by summing contributions from parents, progeny, and, for cows, own yield. Bull RFT from the MCC expressed accuracy of information from daughters only, even though the sire and maternal grandsire pedigree information was included in PD. Thus, mean REL was expected to be considerably higher than mean RPT for bulls.
Changes in the measures of accuracy and evaluations are in Table 5 for Holstein bulls.
Mean REL was much higher than RPT for bulls with low W and only slightly higher for bulls with high RFT. Differences betmeen FI'A milk and adjusted PD milk were all positive, a reflection of the relatively young ages of the bulls and the underestimation of genetic trend by MCC in addition to adjustment for the Correlations with change between MCC and animal model evaluations are in Table 6 for MCC evaluations and in Table 7 for MCC RPT. Evaluations of high CI cows tended to improve in all breeds (Table 6) . A similar condition for bulls was present only for Holsteins. Correlations between MCC evaluations and absolute differences were both positive and negative and were near 0 for both sexes for most breeds. However, Jersey and Guernsey bulls with higher PD tended to have less change than those with lower PD. Both bulls and cows with higher FWT tended to increase in PTA compared with MCC evaluations (Table 7). The absolute difference between evaluations changed less for animals with higher RFT except for Holstein bulls. Because more information was included in MCC evaluations with high RFT, these animals would be expected to be affected less by the additional information provided with the animal model. Characteristics of animal model and MCC cow evaluations for milk yield and their accuracy are given in Table 8 for the three data subsets by breed. Cows born in 1985 average 0 for PTA by definition of the genetic base. Because CI had been adjusted for the base change, adjusted CI also averaged 0 for cows born in 1985. However, data were only from cows with matching evaluations under both systems; therefore, some means for PTA and adjusted CI were slightly different from 0. Mean PTA milk for Holstein cows born in 1980 was 36 kg less than their mean adjusted CI milk, which suggests a higher estimate for genetic trend with the animal model than with MCC. Animal model trends for 1980 through 1985 also were slightly higher than MCC trends for Ayrshires but were lower for Jerseys and Brown Swiss and nearly equal for Guemseys. Because of these differences in trend between the two evaluation systems, differences between MCC and animal model evaluations generally would be larger for earlier years even with adjustment for the genetic base change. Mean Holstein cow ITA increased by 265 kg milk from 1980 to 1985, which suggests annual genetic trend in breeding value for milk yield of 106 kg under the animal model. E s t imates of annual trend for other breeds were substantial but lower (85 kg for Brown Swiss, 79 kg for Jerseys, 75 kg for Guernseys, and 44 kg for Ayrshires). Current trend in breeding value for milk for Holsteins from animal model evaluations is approximately 120 kg/yr (6).
Cows among the top 10% for CI$ in January 1989 MCC evaluations tended to increase in evaluation with the animal model. That increase may be partially a response to incluJournal of Dairy Science Vol. 74, No. 7, 1991 sion of daughter data. High ranking cows tend to have daughters with biased deviations (7).
The SD for animal model evaluations were higher than for those for MCC evaluations. For Holsteins, SD were 13% higher for cows born in 1985 and 18% higher for cows born in 1980. Increased SD for cows resulted partly from changing heritability of milk yield from 20 to 25%.
Correlations parents and own yield but not progeny. Increases in measure of accuracy were greater for older than for younger cows because of the opportunity for contribution from progeny with the animal model. Daughter equivalent is a measure of information in unit equivalent to that from a singlerecord daughter in a large herd (10) . Mean PTA milk and differences between FTA and CI and between REL and RPT for cows born in 1980 are in Table 9 Animal model REL were higher than MCC RPT because all relatives contribute to each lTA. Increase in REL from RPT was much greater for low RPT bulls because ancestor information previously used in evaluations also is reflected in REL now. For cows, increase in REL from RPT increased as number of evaluated progeny increased.
The MCC has been an effective genetic evaluation tool as indicated by high rates of genetic improvement. However, based on animal model results, the MCC underestimated rate of progress for Holsteins. The animal model system uses available information more completely, and VanRaden et al. (8) found that the animal model was superior to MCC by 3 to 5% in 3 of 4 pathways in ability to predict merit of future sons and daughters. Therefore, future genetic progress should be more rapid with selection decisions based on animal model evaluations.
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